Induction of chromosomal aberrations by phenolic compounds: possible role of reactive oxygen species.
Phenolic molecules are widely present in the environment and some of them are well known carcinogens. Some phenolic molecules are also genotoxic but the mechanisms involved in this process are not fully understood. We have studied the induction of chromosomal aberrations by phenol, catechol and pyrogallol in V79 cells at different pH values (6.0, 7.4 and 8.0). At the same pH values, the production of hydroxyl radicals was assessed by measuring the degradation of deoxyribose. Apart from phenol, which only induces a non-significant increase in chromosomal aberration in this experimental system, catechol and pyrogallol showed clear clastogenic effect in a pH-dependent way. Experiments carried out at pH 7.4 in the presence of S9 Mix, SOD, catalase and catalase + SOD suggest that the formation of reactive oxygen species is not the main mechanism involved in the genotoxicity of catechol. However, concerning pyrogallol, our results suggest that its genotoxicity is almost exclusively mediated by reactive oxygen species. Taken together, these results suggest that, in spite of the structural similarity between the different molecules studied, the mechanisms of genotoxicity of these molecules could be considerably different. The existence of several mechanisms of genotoxicity, partially shared by this class of compounds, could explain the synergistic effects observed between these compounds in several genotoxicity test systems. Accurate knowledge of their mechanisms of genotoxicity could improve considerably the assessment of their relevance to human health, since these compounds, once absorbed, are subject to a wide range of pH values in vivo.